A strategy for high-level expression of a single-chain variable fragment against TNFα by subcloning antibody variable regions from the phage display vector pCANTAB 5E into pBV220.
A phage display single-chain variable fragment (scFv) library against TNFα was constructed using a recombinant phage antibody system (RPAS). The cloned scFv gene was introduced into the phage display vector pCANTAB 5E and expressed in Escherichia coli (E. coli) with a yield of up to 0.15 mg/l of total protein. With the attempt to improve the expression level of TNF-scFv, a strategy was established for subcloning the scFv gene from pCANTAB 5E into the plasmid pBV220. Under the control of a highly efficient tandem P(R)P(L) promoter system, scFv production was increased to 30% of total protein as inclusion bodies. After extraction from the cell pellet by sonication, the inclusion bodies were solubilized and denatured in the presence of 8M urea. Purification of denatured scFv was performed using nickel column chromatography followed by renaturation. The purity and activity of the refolded scFv were confirmed by sodium dodecyl sulfate-polyacrylamide gel electrophoresis (SDS-PAGE), Western blotting and by an enzyme-linked immunoabsorbent assay (ELISA). The results reveal that the overall yield of bioactive TNF-scFv from E. coli flask cultures was more than 45 mg/l culture medium and 15 mg/g wet weight cells. The renatured scFv exhibited binding activity similarly to soluble scFv. In conclusion we developed a method to over-express TNF-scFv, which have biological function after purification and renaturation.